164           XVI. REVERSIBLE THERMOELECTRIC PHENOMENA.
The interest in this equation, which is known as Hdmhollzf equation lies in the physical meaning of L In fact 1 is the loss of internal energy per unit quantity of electricity generated in the circuit at constant temperature T. The constancy of temperature and the exclusion of other variations shows that this energy has its origin in the chemical combinations formed in the element during the change. Now the quantities of the different substances combined in connection with the passage of a unit electricity are called the electrochemical equivalents of these substances. Moreover the quantities of energy evolved by them are called their heats of formation (expressed in work units) because in the simplest experiments on chemical combination the evolved energy takes the form of heat. Hence A, is said to be equal to the algebraic sum of the heats of formation of one electrochemical equivalent of each of the active substances contained in the cell.
160. Separation  of the Thermoelectric Effects in  the circuit
From the last section we see that E is not equal to I unless E and therefore A is independent of T.    In other cases we have
Here Ede is the total electric energy associated with the change de, kde the energy arising from chemical reaction and we see that the remainder is TdS, and represents the energy supplied from without in the form of heat. The coefficient which is equal
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to y~r represents therefore the part of * the electromotive force due to direct thermo-electric actions in the element.
When no chemical changes occur, so that A = 0, equation (290) gives on integration
(291)                                          E - CT
where 0 is a constant. Hence the thermo-electromotive force in an ideal element consisting of metals or other substances in contact, between which no chemical action takes place is proportional to the absolute temperature.
In the more general case where A is not zero, E and 1 will be functions of I alone, so long as the battery is continuously working. In this case equation (290) gives on integration
(292)                               E = a quantity of external work Ede will be done by the motor or by the attraction of the plates of the condenser. On reversing the process an equal quantity of available! energy must be supplied from without, in the form of mechanical work. In this statement it is assumed, consistently with the principles; of electrostatics or electromagnetism that the electrical energy passing to or from the condenser or motor is wholly of the nature of S only can occur in one phase, giving four phases altogether, in accordance with the rule.
